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Biota Neotrop., vol. 12, no. 4 biogeographical and historical aspects of Brazilian Dung beetles -a theme that has been neglected due the low number of publication in this area. Thus, our aim was to characterize taxonomically the Scarabaeinae fauna at a rupestrian field at Cafuringa, DF, Brazil.
Materials and Methods

Study site
The study was conducted in a rupestrian field area located near road DF 170, at Área de Proteção Ambiental de Cafuringa (APA de Cafuringa), Distrito Federal Brazil (15° 32' S and 42° 02' W, 1200 m over sea level) (Figure 1 ). APA de Cafuringa has 49.000 ha, it is located in northwest of Distrito Federal and constitutes an important area for conservation of rupestrian fields and dry forests in central Brazil. According to Köppen's climatic classification, the climate in this site can be classified as tropical of altitude (Cwb), which is characterized by two defined stations: one dry station, with lower absolute temperature and precipitation, when occurs between May and September and a humid station with higher absolute temperature and precipitation, when occurs between October and March (Companhia... 1984) . Cwb climate types are similar to tropical humid type (Cwa), which also occurs in Distrito Federal. However, Cwb climate type has lower mean temperature and lower mean precipitation than Cwa. Geologically, the study site is characterized by the presence of haplic cambisols with mountainous relief, formation that occurs in 3.1% of Brazilian Cerrado soils (Reatto et al. 2002) .
Data sampling
During December 2007 to April 2008 we made six mensal samples in three sites (A, B, C), each one with one hectare (Figure 1 ). In each site we installed nine pitfall traps, three baited with rotten banana, three baited with human feces and three baited rotten bovine liver. The traps remained for 48 hours in the study site. Each sampled site consisted of three lines, 50 meters apart, with three pitfalls spaced
Introduction
Rupestrian fields can be found at Brazilian Cerrado and Caatinga usually occurring above 900 meters on mountains associated with preCambrian stones remolded by tectonic movements since Paleocene (Vasconcelos 2011 ). This formation is mainly associated to quartzite, silicate and iron allurements (Vasconcelos 2011) . This physiognomy has a disjunct distribution since Chapada Diamantina, in the state of Bahia, to mountain formations in the south of the state of Minas Gerais (Rapini et al. 2008 ) also occurring in the states of Goiás and Distrito Federal (Reatto et al. 2002 , Vasconcelos 2011 . Two features make the rupestrian fields a peculiar formation. First, from biogeographical and historical point of view, rupestrian fields can be understood as islands or archipelagos surrounded by a matrix of low altitude areas. In long term, this isolation can favor speciation processes and thus, the occurrence of an exclusive highland fauna and flora (Safford 1999 , Alves et al. 2007 , Azevedo et al. 2008 , Vasconcelos 2011 ) Secondly, soil features can be, for some taxa, a determinant factor on rupestrian field ecology, modeling the physiognomy and influencing the local biota (Eiten 1972) .
Dung beetles of subfamily Scarabaeinae constitute a taxonomic group which distribution and ecology might be affected by those rupestrian field features. This subfamily is worldwide distributed and currently includes about 7000 described species and, securely, more than 1500 at South America (Hanski & Cambefort 1991 , Vazde-Mello 2000 , Davis & Scholtz 2001 . Dung beetles have a strong dependence on soil characteristics since many species have the habit to bury feces to build their nests (Halffter & Matthews 1966) . Besides, Scarabaeinae clade has a Mesozoic origin, about 200 million years ago , which, associated with the also ancient origin of rupestrian field (30 million years ago, median tertiary according to Safford (1999) ), enable the existence of patterns of endemism on mountain tops (Safford 1999) .
A higher knowledge about Scarabaeinae inhabiting Brazilian rupestrian fields will help, a posteriori, to understand more about Dung beetles were identified using taxonomic key for Neotropical Scarabaeinae genera (Vaz-de-Mello et al. 2011) , consulting published taxonomic literature and consulting the Entomology Section of Zoological Collection of Universidade Federal de Mato Grosso -CEMT. The identifications were conducted by the third author. The collected beetles are vouchered in CEMT.
Data concerning geographical distribution of species were obtained in published literature and consulting records in CEMT.
Results
A total of 602 beetles from 27 species and 13 genera were collected (Table 1) . Canthidium barbacenicum was the most abundant species in samples (n = 179) followed by Dichotomius aff. glaucus (n = 85). Agamopus viridis, Ontherus carinicollis and Trichillum externepunctatum were collected only in the additional sample done in December 2009. Except for Dendropaemon sp., which was collected only in pitfalls baited with rotten banana, all species were collected using human feces bait or rotten bovine liver bait (Table 1 ).
In rupestrian field of APA de Cafuringa, 15 species have wide geographic distribution while two species have geographic distribution restricted to altitude areas or rupestrian fields (Table 1) . For ten species, distribution could not be inferred since they were not identified until species level.
Discussion
Between the species that have a wide geographic distribution, many of them are easily found in Brazilian exotic and natural pastures and are usually associated with human or bovine dung (Köller et al. 2007, Louzada & Biota Neotrop., vol. 12, no. 4 areas and gallery forests at Distrito Federal and Minas Gerais (CEMT Records). Phanaeus paleno is distributed along all Brazilian Cerrado (Edmonds 1994) . It is probable that these species are not selective in terms of habitat, what would be a competitive advantage for colonization and establishment in rupestrian field. Rupestrian field soil might limit the occurrence of common species in Cerrado. The variation on humidity as well the type and composition of soils are strong factors that might affect Scarabaeinae community structure (Doube 1983 , Davis 2002 ) and capacity of species in building nests (Barkhouse & Ridssil-Smith 1986) .
Species
In this study, two species have restricted geographical distribution: Canthidium marseuli and Canthon lamproderes. Besides the records provided here, C. marseuli is reported only in rupestrian fields in south of state of Minas Gerais (Almeida & Louzada 2009) while Canthon lamproderes was registered also in rupestrian fields at Serra da Canastra and Serra do Espinhaço, both on south of the state of Minas Gerais (CEMT Records)
Altitude can be an important biogeographical component that influences the composition of Scarabaeinae fauna in a given region (Lobo & Halffter 2000) . As in other taxa (Safford 1999 , Alves et al. 2007 , Azevedo et al. 2008 , Vasconcelos 2011 ) it may also be determinant for Scarabaeinae in Central Brazil rupestrian fields. The isolation of these areas does not constitute only a physical barrier that restrains the transition of species; through the years, the historical persistence of rupestrian fields and altitudinal fields may have favoured the co-evolution of rupestrian biotic components (Safford 1999 , Vasconcelos 2008 , Vasconcelos & Rodrigues 2010 . Since in Distrito Federal rupestrian fields are not much higher than the other environments, the transition of faunal elements between environments is more visible. However is probable that higher and more isolated rupestrian fields have major occurrences of endemic or exclusive species.
As in other studies involving Scarabaeinae community and taxocenosis in Neotropical region, the identity of some taxa could not be determined. Between these taxa, there are some genera that need urgent taxonomic revision (Vaz-de-Mello 1999) like Canthon, Canthidium, Deltochilum and Onthophagus. Other genera are already in revision process like Dichotomius and Dendropaemon. Higher knowledge of these genera will allow more detailed studies involving biogeographical patterns on rupestrian fields and others environments in Brazilian Cerrado.
Towards the kind of bait used for Scarabaeinae sampling, human feces caught higher richness and abundances than the other baits, results that agree with other studies in Neotropical region (Milhomem et al. 2003) . Despite that, is important to emphasize that the using of other sampling methods can collect Scarabaeinae that have other habits beyond the use of feces (different kinds of baited pitfalls) or that do constant dislocation by flight (flight interception traps).
Taxonomic composition of Scarabaeinae in rupestrian field in APA de Cafuringa seems to be influenced by an ecological component related to soil feature, that acts like a selector due its relations to Scarabaeinae nest construction (Halffter & Matthews 1966) . This fauna is also influenced by a historical aspect, characterized by the presence of species apparently typical of high altitudes in southcentral Brazil. The restriction on geographic distribution and the apparent exclusivity of habitat of Canthidium marseuli and Canthon lamproderes indicate that these species need attention in relation to its populations and habitat, essential criteria used to access the conservation status of species (International... 2010).
